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An examination of some of the conditions which 
govern the moon's motion reveals the great complex· 
ity of the lunar problem, While the earth's volume is 
marly fifty times the moon's volume, its weight 
is more than eighty times-the density of the 
moon being only six·tenths that of the earth. 
As a consequence, the common center of grav· 
ity of the two bodies is within the earth at , a 
distance of over a thousand miles from its sur· 
face ; and it is this point which moves in an 
elliptic orbit around the sun. Twice each month 
the earth and the moon exchange places with 
reference to the sun. The moon's orbit is an 
ellipse with the earth at one focus ; and the 
plane of the orbit is inclined at an angle of a 
little over five degrees to the ecliptic. The ec
centricity is one-eighteenth ; but the elliptic 
form is subject to great variations. The moon reo 
valves around the earth at an average velocity of a 
little over five·eighths of a mile a second ; but its path 
in space is the resultant of its motion in its orbit and 
of the earth's motion at a velocity of eighteen and 
five·tenths miles a second ; illus· 
trated at Fig. 1.  The arrows A 
and a represent the velocities of 
the earth and the moon in: their 
respective orbits. When the moon 
fs at M, between the earth and the 
sun, the direction of the moon's 
motion is opposite that of the 
earth. At M' the earth and the 
moon are moving in the same di· 
rection. At these points and at 
any intermediate point M" or M'" 

, the moon's path is the resultant 
of the two motions. The plane of 
the moon's orbit .rotates slowly in 
a direction contrary to her or· 
bital motion ; and the perigee has 
a slow motion in the same direc· 
tion as that of the moon. 

for each date in Fig. 2, and the curve is traced through 
the positions of the moon. The orbit of the moon at 
the date of the solar eclipse is also shown. In the 
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curve of the moon's path ( Fig. 4 )  there is no point 
of inflection ; that is, it is always concave toward the 
sun. The earth moves about three and one·thi�d times 
the diameter of the moon's orbit each day. 

Figs. 5 and 6 are projections of the earth on a plane 

cities, and probably will be applied to a greatly rami
fied postal enterprise in the near future. The chief 
question that arises in consequence is whether a sys-

tem of delivery similar to that of the pneumatic 
tube can be installed for greater dlstlwces and 
at the same time afford an enlarged rate of 
speed. At the present day pneumatic postal de' 
livery is found only in the large cities, and be· 
ing restricted to local business, asks a rather 
exorbitant price , for such . service. It is plain 
that the employment ,of such a mode of distri
bution to distant points, consequently among 
the cities also, must give a wholly new aspect 
to the pte sent systems of commercial inter· 
course. ' The first attempts made for the devel
opment of this idea were those of a company 
formed in Paris. A ' recent ,number of Der 

Electrotechnische .Ntzeig!:lF; states minutely the techni
cal formation and' othiJr'"'ltrogress of this enterprise 
which has reached the stage of thorough practicality, 
the result' of the quite facile function of the experi· 
mental line in use. For the near future the Paris com· 

pany intends to ,connect the 
larger cities of France through 
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electric postal routes that shall 
not have �requent 'intermediate 
stations. The rate of speed pro· 
posed is 250 km. ( 155 miles) an 
hour. The capacity of the auto· 
matic express car is to be 2 cu. 
m. (2 .6  cu. yds. ) approximately, 
and the weight of a load consist
ing of letters and ' other postal 
pieces of smaller dimensions shall 
not exceed 100 pounds. 
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The roadbed, so to speak, on 
which such delivery shall be prac· 

While the conditions which de· 
termine the moon's path are com· 
plex, observations extending over 
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tised must, of course, be separ
ated definitely from all other 
avenues of physical communica
tion, must be inaccessible to the 
public, and this result can be pro
cured only either through an ele· 
vated road or through a tunnel. 
For their experimental road the 
company has chosen the latter 
device, and has built a tunnel 
which contains two rails, one 
above the other, and of which the 
cross·section measures 8 sq. m. 
( 9.5 sq. yds. ) .  For the round 

long periods of time show regu· 
larity in the recurrence of 
eclipses. ( See SCIENTIFIC AMERI' 
CAN, September 12th, 1908. ) The 
direction of the line of nodes is 
shown in the plot of the earth's 
orbit for November, 1909,  at the 
date of the last lunar eclipse ; and 
also in the plot for May, 1910. 

\ 
trip beginning at intermediate 

During the interval this line roo 
tates through an angle of over nine 
degrees. If the positions of the 
earth at the dates of the solar 

Velocities and motions of earth and moon in their respective orbits. Smaller diagram 
shows the moon's orbit highly magnified. 

stations, branches and switches 
are provided. The function of 
the experimental road, procured 
through an electric circuit, is 

and lunar eclipses in May be carefully plotted, and the 
moon's orbit magnified, the situation of the moon rela
tive to the ,ecliptic may be determined by an inspec' 
tion of the plot. The arrow A shows the direction of 
rotation of the orbit ; and a that of the moon's 
motion. 

At the date of the solar eclipse ( May 8.7 d. ) the moon's 
orbit radius is projected. on the plane of the ecliptic 
in the earth's orbit radius ; and the moon's position 
is in that part of the orbit which is below the ecliptic. 
This is shown more clearly in Fig. 2, in which the 
orbit is magnified one hundred and sixty times. The 
moon's position is shown at Greenwich noon from 
May 1st to the 28th ; and also at the dates of the 
eclipses. On May 8.7 d., the date of the total eclipse 
of the sun, the moon will be nearer perigee, and ap
proachtq.g the ascending node N, which will be reached 
between the 9th and the 10th. The enlarged plot 
shows clearly that the moon will be below the ecliptic. 
Its shadow will therefore be projected on the south· 
ern hemisphere. The path of totality will be between 
latitudes 40 and 70  degrees south ; and as a partial 
eclipse it will be visible in Australia, New Guinea, 
and Java. On May 23.74 d. the moon will be below 
the ecliptic, and will pass the descending.  node N' on 
the same day. The beginning of the eclipse will be 
visible in portions of Africa, southwest Europe, North 
America except Alaska, South America, and the south
ern Pacific Ocean ; the ending visible in South Amer· 
ica, North America excepting Alaska, and the central 
and southern Pacific Ocean. 

In Figs. 3 and 4 a portion of the earth's orbit In 
May and the moon's orbit are drawn to the same 
scale, showing the projection on the plane of the eclip· 
tic of the moon's path in space between the dates 
of the eclipses. The plot by the larger scale ( Fig. 3 )  
shows how points on the curve are obtained between 
the dates May 8th' and 11th, Greenwich noon. The 
moon's orbit radi\li;l is drawl). pamllel to the position 

which is parallel to its axis, and perpendicular to the 
plane of the ecliptic. In these projections between the 
vernal equinox and the summer solstice, more than 
one·half of the visible surface is illuminatl'ld. The 
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Projection of the moon's path on the plane of the 
ecliptic. 

THE SOLAR AND LUNAR ECLIPSES IN MAY, 1910. 

arrows show the directions in which the eclipses will 
be observed. 

The Fast Mall of the Future. 
The principle of a mechanical delivery of mail has 

been established by the highly successful use of the 
pneumatic tube. This device is not the least conspicu
ous among the technical illata-llations in the large 

such that the highest speed is 
reached very quickly. The cars have two wheels which 
run on the lower rail and also two rollers which fol
low the upper rail and hold the cars in position. The 
cars, moreover, have a middle compartment for mail, 
and other divisions for the motors and the devices 
used as brakes. In front and behind the body of 
the cars is a conical point to diminish the resistance 
of the air. The frame of the cars is of iron exclus· 
ively. The motors are attached to the frame by means 
of levers which swing around an axis perpendicular 

, to the direction of travel. The current is applied 
through an upper conduit, and the brakeli are worked 
by compressed air, as well as by the resistance of the 
air artificially increased by the wings attached to the 
sides of the front end of the cars. These wings stretch 
out to catch the air. This device can stop a car within 
one minute and in a distance of three kilometers after 
the current is interrupted, but is used only as an ac
cessory to prevent the too rapid destruction of wheels 
and rails through the exclusive use of the rail·brake, 
a source of most active friction. 

• I e  • 

A patent recently granted to Carl Farkas, of New 
York, describes a method for making incandescent
lamp metallic filaments, which consists in producing 
on a conducting core a highly refractory coating by 
decomposing in a vacuum the vapors of a salt of a 
highly refractory metal in the presence of vapors of 
pyrogall, with final reduction in a vapor of hydrogen. 
In detail, the vapors of chloride of chromium and pyro
gall are introduced in a vacuum containing the con· 
ductor, which serves as a core, which latter is then 
heated by the passage ' of a current ; the v:apors are 
thereby decomposed, nascent carbon from the pyrogall 
acting as a cement, chromium probably being formed. 
When the coating has thus been produced the vapors 
are removed and hydrogen gas introduced, whereby 
the deposition is reduced to metal, 




